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UPDATE Open Access

Update to the FOCUS, AFFINITY and EFFE
CTS trials studying the effect(s) of
fluoxetine in patients with a recent stroke:
statistical analysis plan for the trials and for
the individual patient data meta-analysis
Gillian Elizabeth Mead1*, Catriona Graham2, Laurent Billot 3, Per Näsman4, Erik Lundström5, Steff Lewis6,
Graeme J. Hankey7, Maree L. Hackett3 , John Forbes8, Martin Dennis9 and On behalf of the FOCUS, AFFINITY and
EFFECTS trialists

Abstract

Background: Three large trials of fluoxetine for stroke recovery (FOCUS (fluoxetine or control under supervision),
AFFINITY (the Assessment oF FluoxetINe In sTroke recovery) and EFFECTS (Efficacy oF Fluoxetine—a randomisEd
Controlled Trial in Stroke)) have been collaboratively designed with the same basic protocol to facilitate an
individual patient data analysis (IPDM). The statistical analysis plan for the three individual trials has already been
reported in Trials, including a brief description of the IPDM. In this protocol, we describe in detail how we will
perform the IPDM.

Methods/design: Data from EFFECTS and AFFINITY will be transferred securely to the FOCUS statistician, who will
perform a one-stage IPDM and a two-stage IPDM. For the one-stage IPDM, data will be combined into a single data
set and the same analyses performed as described for the individual trials. For the two-stage IPDM, the results for
the three individual trials will be combined using fixed effects meta-analyses.
The primary and secondary outcome domains for the IPDM are the same as for individual trials. We will also
perform analyses according to several subgroups including country of recruitment, ethnicity and trial. We will also
explore the effects of fluoxetine on our primary and secondary outcomes in subgroups defined by combinations of
characteristics.
We also describe additional research questions that will be addressed using the combined data set, and published
subsequently, including predictors of important post-stroke problems such as seizures, low mood and bone fractures.

(Continued on next page)
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(Continued from previous page)

Discussion: An IPDM of our three large trials of fluoxetine for stroke recovery will allow us to provide the most precise
estimates of any risks and benefits of fluoxetine vs placebo, to detect reliably a smaller overall effect size than those
detectable by the individual trials, to better determine the effects of fluoxetine vs placebo in subgroups of patients and
outcomes and to broaden the generalisability of the results. Also, we may identify differences in treatment effects
between studies.

Trial registration: FOCUS: ISRCTN ISRCTN83290762. Registered on 23 May 2012. EudraCT 2011-005616-29. Registered
on 3 February 2012.
AFFINITY: Australian New Zealand Clinical Trials Registry ACTRN12611000774921. Registered on 22 July 2011.
EFFECTS: ISRCTN ISRCTN13020412. Registered on 19 December 2014. ClinicalTrials.gov NCT02683213. Registered on 2
February 2016. EudraCT 2011-006130-16. Registered on 8 August 2014.

Keywords: Stroke, Recovery, Individual patient data meta-analysis, FOCUS, AFFINITY, EFFECTS

Background
Burden of stroke
Despite recent advances in hyperacute treatments and
secondary prevention, stroke is still a major cause of
death and severe disability in the community [1, 2]. In
low- and middle-income countries, the burden of stroke
is increasing. Thus, further research is needed to identify
new treatments that will reduce the burden of stroke
disease globally.

Fluoxetine and stroke recovery
In 2011, the FLAME trial (fluoxetine in motor recov-
ery of patients with acute ischaemic stroke) reported
that a 3-month course of fluoxetine given within 5 to
10 days of onset of ischaemic stroke improved motor
recovery and increased functional independence com-
pared to placebo [3]. This led to the development of
three larger trials of fluoxetine for stroke recovery,
which aimed to determine whether fluoxetine given
early after stroke (2 to 15 days post-onset, either is-
chaemic or haemorrhagic stroke) increased functional
independence at 6 months [4]. These trials (FOCUS
[Fluoxetine or Control Under Supervision], AFFINITY
[Assessment oF FluoxetINe In sTroke recoverY] and
EFFECTS [Efficacy oF Fluoxetine—a randomisEd Con-
trolled Trial in Stroke]) were collaboratively designed,
had the same basic protocol, but with the option of
adding additional outcomes. FOCUS published its re-
sults among 3127 patients in December 2018: there
was no effect of fluoxetine on the primary outcome
of modified Rankin scale (mRS), but those allocated
to fluoxetine were less likely to develop depression by
6 months and were more likely to have had a bone
fracture [5]. AFFINITY (n = 1280 [6]) and EFFECTS
(n = 1500 [7]) published their 6-month data in August
2020. The findings were nearly identical to those in
FOCUS: there was no effect of fluoxetine on the
mRS, but those allocated to fluoxetine were less likely
to develop depression in the EFFECTS trial and were

more likely to have had a bone fracture in the AFFI
NITY and EFFECTS trials.

Pre-planned individual patient data meta-analysis of
FOCUS, AFFINITY and EFFECTS
When the collaboration was initiated, we published
a core protocol for the trials and agreed to perform
an individual patient data meta-analysis (IPDM)
after all three trials had reported their primary re-
sults [4].
We considered whether to include other trials of

fluoxetine in our IPDM. However, we know from
our first Cochrane review and meta-analysis of ran-
domised controlled trials of selective serotonin re-
uptake inhibitors for stroke recovery [8] that low-
quality trials tend to give positive results whilst
high-quality trials do not. Although there were two
other trials of fluoxetine which were at low risk of
bias [3, 9] (recruiting 118 and 32 patients respect-
ively), they were substantially different in their de-
sign from FOCUS, AFFINITY and EFFECTS (e.g.
different inclusion criteria, shorter duration of treat-
ment and different outcome measures). Thus, we de-
cided to limit our IPDM to FOCUS, AFFINITY and
EFFECTS. We have, however, included these other
two high-quality trials [3, 9] in a systematic review
and traditional meta-analysis of fluoxetine for stroke
recovery [10] and in the updated Cochrane system-
atic review (2019) [11]. When the Cochrane review
is updated again, we will include other new trials of
fluoxetine for stroke recovery.
There are multiple advantages of IPDM over trad-

itional meta-analysis which combines aggregate effect
sizes from each trial [12]. Meta-analysis results for spe-
cific subgroups of participants can be obtained across
studies and differential (treatment) effects can be
assessed across individuals, which can help reduce
between-study heterogeneity. An IPDM of our three tri-
als will allow us to provide the most precise estimates of
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any risks and benefits, to detect reliably a smaller overall
effect size than those detectable by the individual trials,
to better determine the effects of fluoxetine vs pla-
cebo in subgroups and to broaden the generalisability
of the results. Also, an IPDM can identify if, and
where, the treatment effect of fluoxetine and placebo
differs between studies since we hypothesise that the
treatment effect might be influenced by characteristics
of the local healthcare systems and the local trial
processes.
The main drawback of an IPDM is the resources and

time needed to obtain the data from the trialists and to
perform the analyses. However, our data have been col-
lected in a way to facilitate sharing, and the statistical
analyses of the individual trials are performed using the
same pre-specified analyses.
We have already published a brief description of

the IPDM as part of our statistical analysis plan for
the three trials [13]. We now describe in detail the
methods for our IPDM, following the standard re-
quirements for the rationale, conduct and reporting
of an IPDM [12].

Aim
We will perform an IPDM of FOCUS, AFFINITY and
EFFECTS data. Initially, we will include only the 6-
month follow-up data (which includes our primary out-
come measure). We will report the 12-month data in a
subsequent publication. This decision was made before
knowing the results of AFFINITY and EFFECTS. We
will therefore be able to expedite the IPDM and thus
provide important analyses that will inform clinical prac-
tice and help researchers make decisions about whether
further trials of SSRI for stroke are needed. The objec-
tives below describe the analyses at 6 months and 12
months.

Objectives
Primary objective
We will determine whether patients with a clinical
stroke diagnosis (2 to 15 days after onset) who are pre-
scribed a 6-month course of fluoxetine 20mg daily have
improved functional outcome, as defined by the modi-
fied Rankin Scale (mRS) score at 6 and 12 months, com-
pared with placebo [4].
Pre-specified secondary objectives (aligning with sec-

ondary analyses for the individual trials) [4, 13]:

1 Does fluoxetine influence the secondary outcomes
(fatigue, individual stroke impact score domains,
cognition, mood, quality of life and living
circumstances) at 6 months and 12 months? In
addition to the analysis of individual stroke impact
score (SIS) domains, we will derive a motor score

and a physical function score from relevant
individual items [4].

2 If fluoxetine improves mRS score at 6 months, does
any improvement persist after treatment stops?

3 Does fluoxetine increase the risk of serious adverse
events?

4 Is fluoxetine associated with longer-term survival?
The survival analysis will be by the Kaplan-Meier
technique and the groups compared by the Cox
proportional hazards analysis, expressed as a hazard
ratio.

5 Is the effect of fluoxetine vs placebo on the
primary outcome modified by any of the
following: stroke pathology, age, stroke severity
(based on the six variable model and the
National Institutes of Health stroke scale (NIHS
S)), patients unable to consent for themselves,
inability to assess mood because of
communication or cognitive problems, and
patients with and without depression at
baseline?

6 In patients with motor deficits at randomisation,
does fluoxetine improve motor function as
measured by the SIS motor, and is the effect of
fluoxetine modified by the severity of the stroke, as
measured by the NIHSS?

7 In patients with aphasia at randomisation, does
fluoxetine reduce aphasia?

8 Is there a relationship between functional status at
6 months and mood, and is this relationship
affected by fluoxetine?

9 How does non-adherence to the study protocol in-
fluence outcome?

Additional pre-specified secondary analyses in the
IPDM:

10 Does the effect of fluoxetine vs placebo vary by
country of randomisation (UK, Australia, Vietnam,
New Zealand, Sweden)? Note that this is not the
same as by trial. If we do not have sufficient
numbers of patients from one of the countries to
ensure that anonymity is preserved, we will perform
this analysis by trial only.

11 Does the effect of fluoxetine vary by ethnicity? This
will overlap to some extent with country.

12 Does the effect of fluoxetine vary by trial? This will
also overlap with country and ethnicity.

Data-driven exploratory analyses
Data-driven analyses will be conducted to address
heterogeneous treatment effects. The aim is to look
at subgroups of patients who may respond differ-
ently from others to fluoxetine, e.g. at higher risk of
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adverse effects, of gaining more benefit etc. This
was considered for FOCUS, but there were insuffi-
cient data to perform these analyses. Subpopulations
with different average treatment effects will be iden-
tified using ‘regression tree’ or ‘recursive partition-
ing’ methods [14]. These data-driven analyses will
be identified as such when we report the IPDM
results.

Resource use and cost-effectiveness: future analyses
Each trial is collecting data about resource use over
the first 12 months of follow-up to enable us to carry
out health economic analyses [4, 13]; these will be
trial-specific, but a combined analysis will be under-
taken including data common to all three trials. It
will be led by the health economists in our collabora-
tive group and will be reported in a subsequent publi-
cation. The statistical analysis plan for the individual
trials describes the health economic analyses in more
detail [13]. A separate protocol will be developed for
these analyses.

Patient eligibility criteria for inclusion in the
IPDM
We will include all the patients who were randomised in
the three trials. We will exclude those who consented
but were not subsequently randomised.
In FOCUS, there was a small number of patients

where the 6-month outcome data were obtained too
early (less than 90 days) or too late (more than 1 year
from randomisation); in the IPDM, these will be dealt
with in the same way as in FOCUS, i.e. if the mRS score
was available between 90 days and 1 year, we included it
within our primary analysis based on the 6-month
follow-up. If it was not between these times, it was not
used. If after 1 year, it would have been used for 12-
month analyses.
We will do a sensitivity analysis sequentially ex-

cluding patients, starting with those who did not
meet the entry criteria for the trials. This has already
been described in detail in the statistical analysis
plan for the individual trials [13]. We will do these
sequential exclusions in the same way as we did in
FOCUS, which means that those without stroke will
be excluded. Note that in FOCUS the numbers were
very small.

Studies to be included in the IPDM
We pre-specified that we would include FOCUS,
AFFINITY and EFFECTS in this IPDM. Thus, we are
not reporting in this protocol the study selection
processes.

Data collection process
The FOCUS statisticians will merge the data sets
from the three trials to produce a combined data set
that is ‘future proofed’, to enable new research ques-
tions identified in the future to be addressed. The
combined data set will include all variables, even if
only collected by one or two of the trials.

Data items
In the IPDM, we will include the core data items (base-
line and outcome data) which have been collected in all
three trials and any measures that are common to at
least two of the individual trials.
The following outcome domains are common to

all three trials, but different variables have been
collected:

a) Cognition. The SIS which incorporates an
assessment of memory and thinking that was
collected for all three trials. An IPDM will be
performed for those data. In AFFINITY,
cognition during follow-up is assessed with the
Modified Telephone Interview for Cognitive
Status (TICSm). EFFECTS assessed cognition
with the Montreal Cognitive Assessment
(MoCA) at baseline, 3 months and 6 months
(face-to-face); these scales will not be merged.
When we update the Cochrane review of SSRI
for stroke recovery, we will use standardised
mean difference (SMD) to combine data from
different scales.

b) Mood. All three trials report ‘a new diagnosis
and/or treatment of depression during follow-up’.
FOCUS and EFFECTS also report the Mental
Health Inventory 5. These will be combined in
the IPDM. There are also data from the PHQ-9
in AFFINITY and MADRS in EFFECTS; these
scales will not be combined in this IPDM. When
we update the Cochrane review of SSRI for
stroke recovery, we will use SMD to combine
these scales.

Data dictionary
We have developed a data dictionary based on
FOCUS records, which has ~ 500 variables coded.
This will be sent to the AFFINITY and EFFECTS tri-
alists. The FOCUS data dictionary will enable EFFE
CTS and AFFINITY trialists to align their data dic-
tionaries to FOCUS, so that the same variables are
coded in the same way for each trial. Thus, when
AFFINITY and EFFECTS data are made available to
FOCUS statisticians, minimal manipulation will be re-
quired to merge the data sets.
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Transfer of data from AFFINITY and EFFECTS to the
FOCUS statistician
After the data dictionaries have been aligned, AFFI
NITY and EFFECTS trialists will transfer their anon-
ymised data to the FOCUS statisticians. Initially, this
will include all data collected up to 6 months. When
the 12-month data become available, these will also
be provided. The process of data transfer will be de-
termined by the governance processes in each coun-
try; this is likely to be using file exchange via secure
FTP (SFTP).

Merging the trial data sets
FOCUS own the FOCUS data. AFFINITY and EFFECTS
own their respective data but have given permission for
these data to be combined with FOCUS.
The merged data sets will be stored in the University

of Edinburgh Data store, along with a detailed data
dictionary and descriptors and a description of how
the merging was done. FOCUS data will be shared as
part of the researchers’ responsibilities to the funder.
Further discussion is needed about whether, and if so,
how, to share the merged data set with other re-
searchers; we will follow the recommendations of the
three funders and the institutions which hosted the
three trials.
Whilst the statistician performing the IPDM works

on the combined data set, it will be password pro-
tected and the analysis will be done in a locked office.
SAS will be used for the statistical analysis. Note that
the health economic IPDM may be performed using
different programmes.

Tables of results for IPDM
We will report baseline data for the three trials individu-
ally and together, the outcome measures for the individ-
ual trials and the combined data set, and the subgroups
of interest for the individual trials and the combined data
set (Table 1 in the Appendix, Table 2 in the Appendix
and Table 3 in the Appendix). These align with our re-
search questions.

Risk of bias assessment in individual studies
The risk of bias for each trial will be assessed by
two independent people outside of the author team
using the Cochrane risk of bias tool 2 [15]. These
two people will be identified after the publication
of this protocol. They will be independent of the
trialists and will have had previous experience of
using either the first or second Cochrane risk of
bias tool.

Specification of outcomes and effect measures
The outcomes listed in the statistical analysis plan for
the three trials [13] are the mRS score, the SIS, the
vitality component of SF-36 (for fatigue), mood,
EQ5D-5L (quality of life), adverse events and living
circumstances.

Synthesis methods
Descriptive analyses of the three trials (Table 1 in the
Appendix)
Descriptive and exploratory analyses will be under-
taken initially to identify and display differences in
baseline characteristics between the types of patients
enrolled in the three trials, specifically statistical com-
parisons of baseline means and medians. We will use
ANOVA to explore whether there is evidence of a
difference across trials. Also, we will describe the dur-
ation and type of hospital stays between randomisa-
tion and discharge home, discharge to a residential or
nursing home, or death.
Each trial will be re-analysed individually to ensure

that the main results can be reproduced. If that is
not the case, the differences must be resolved before
proceeding with the IPDM meta-analysis.

IPDM
We have considered whether to do a one- or two-
stage IPDM [16]. There are advantages and disadvan-
tages to both approaches. A one-stage model com-
bines all patient data from all studies in one single
model and takes advantage of the combined data set.
It also gives greater flexibility and power than the al-
ternative two-stage method but can be more complex
and difficult to interpret. The two-stage method in-
volves the creation of summary statistics then com-
bining the summary statistics using standard meta-
analysis methods, but the drawback of this approach
is that it can be biased.
We have decided to do both approaches as a sen-

sitivity analysis. The one-stage approach will pro-
vide estimates of effect, and the two-stage approach
will provide Forest plots. Generally, the two ap-
proaches should give the same answer [16], but if
the approaches give different answers, we will ex-
plore the reasons for this. In general, different an-
swers from the two methods tend to be obtained
when included studies are small and/or when an ef-
fect is large, or events are rare [16]. This is unlikely
to be the case for this IPDM as the three studies
are large. Furthermore, the effects in FOCUS were
small, and results from EFFECTS and AFFINITY
are awaited.
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One-stage approach
We will perform the same analyses that have been de-
scribed for the individual trials on the combined data
set. This has been described in the FOCUS trial publica-
tion [5]. This will be a regression model, with a separate
term for each trial.

Two-stage approach
Ordinal logistic, logistic and Cox proportional haz-
ards regressions will be performed separately for
each trial, as described for the main within-trial ana-
lysis. Then, the point estimate and standard error of
the treatment effect from the within-trial analyses
will be meta-analysed using a generic inverse vari-
ance model. Fixed effect analyses will be performed
and presented as there are only three studies and so
the estimate of the between-study variability will be
poor. Forest plots will be produced to display
results.

How missing data within the IPDM will be dealt
with
Our randomisation systems did not allow investigators
to proceed to treatment allocation without entering
complete baseline data. The mRS, our primary out-
come, includes death, so it is expected that the num-
ber with missing mRS data at follow-up will be
minimal. The primary analysis will be a complete case
analysis (i.e. anyone with missing mRS data will not
be included in any analysis requiring mRS). Multiple
imputations will only be performed if the proportion
of data missing is > 5%.
For secondary outcomes where missing data are ex-

pected because data will not be available for patients
who did not survive, we will present results for those
who are alive at follow-up; any discrepancy in death
rates between groups will be considered in the interpret-
ation. Missing data for single questions within scores
will be handled as described by each scoring method.
Immediately before database lock for each trial, a
blinded review of the completeness of primary and sec-
ondary outcomes is performed. For items such as SF36,
if there are at least 50% of questions within a domain
that have responses, we are able to use the methods de-
tailed by the standardised tools to calculate a value for
the domain.
If higher levels of missing mRS data than expected

(> 5%) are seen, we will consider additional sensitiv-
ity analyses to assess the robustness of the results
against various assumptions about the missing data
mechanism as outlined in Jakobsen et al. [17]. Given
the exact nature of these additional sensitivity ana-
lyses is not pre-specified, they will be considered
exploratory.

Primary analysis
This addresses the primary research question: does the
routine administration of fluoxetine 20mg daily for
6 months after an acute stroke improve patients’ func-
tional recovery at 6 months?

Secondary analyses
Secondary outcomes
We will report the secondary outcomes at 6 and 12
months for the combined data set, as we have done for
the individual trials and as described in the statistical
analysis plan for the individual trials.

Subgroup analyses
We will perform subgroup analyses as we have done for
the individual trials. The mRS data at 6 months will be
compared using an ordinal logistic regression using our
adjusted model, and comparison will be made across
variables listed in Table 1 in the Appendix. Each sub-
group will be considered separately by adding the sub-
group variable and its interaction with the treatment
variable to the main model. This includes examining
individual and group covariates of substantive interest
such as stroke severity (NIHSS) and the six simple
variable model for prognosis [4]. Potential covariates
and other baseline data are shown in Table 1 in the
Appendix. Additionally, we will explore the impact of
trial (FOCUS, AFFINITY, EFFECTS), country and
ethnicity. This will enable us to explore variation in
effects.

Sensitivity analyses
We will sequentially exclude patients from the trials to
explore the influence of non-eligible patients being re-
cruited, and compliance with the trial medication as
already described in detail in the statistical analysis plan
for the individual trials [13].

Data-driven (additional) analyses
Data-driven analyses will be conducted to address
heterogeneous treatment effects. Subpopulations
with different average treatment effects will be iden-
tified using ‘regression tree’ or ‘recursive partition-
ing’ methods [14]. These data-driven analyses will
complement the pre-specified subgroup analyses.

Risk of bias across studies
We will rate the certainty of the evidence of the
IPDM using Cochrane Grades of Recommendation,
Assessment, development, and Evaluation (GRADE)
[18].
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Reporting of results
We will produce a PRISMA IPDM diagram; this will
not include results of searches for studies as we have
pre-specified that we are using only data from three
trials. We will list available data and analysed data
(i.e. the final two steps in a standard PRISMA IPDM
diagram) [19].
We will report results in individual trials and re-

sults in the combined data set (the one-stage ap-
proach) as shown in results Table 1 in the
Appendix, Table 2 in the Appendix and Table 3 in
the Appendix for baseline, subgroup and pre-
specified outcomes.
We will produce Forest plots for the two-stage ap-

proach (i.e. where trials are analysed independently
and then meta-analysed) for all the pre-specified out-
comes. However, there are likely to be too many plots
to present in a publication. As a minimum, we will
include the plot for the primary outcome, which will
include effects in the individual pre-specified sub-
groups. We will describe the other outcomes in the
text as well as making them available on reasonable
request, or in an appendix, depending on the journal
requirements.
The text will report study characteristics, IPDM

integrity, risk of bias within studies, results of indi-
vidual studies (including the impact of compliance
on the results), results of syntheses, risk of bias
across studies and any additional analyses
performed.

Discussion of IPDM
In the discussion, we will summarise evidence, its
strengths and limitations, how it fits with existing litera-
ture, our conclusions and the implications for clinical
practice, future research and policy.

Further possible analyses of the combined data
set
There are several other research questions that can
be addressed using the combined data set. Each of
these questions will require a separate statistical
analysis plan to be developed. These questions
include:

a) What are the types of bone fractures after stroke?
What is their impact on mRS? What factors are
associated with fracture risk? We have already
published these data from FOCUS and can repeat
the same analyses on the combined data set. Note
that falls will be included in the interpretation of
these results.

b) What are the baseline predictors of seizure risk
after stroke? What drugs are associated with

increased seizure risk? How does fluoxetine modify
this effect?

c) What are the baseline predictors of depression after
stroke? How is depression at 6 months associated
with disability and dependency?

d) What factors are associated with pain after
stroke (using pain item from EQ5D-5L)? This
includes baseline predictors and factors that
might influence pain severity, e.g. mood
disorders.

e) What are the baseline predictors of fatigue after
stroke? Fatigue is measured using the SF-36 vitality
component. How does fatigue relate to mood and
does it predict case fatality?

f) How does the short version of the Stroke Impact
Scale (using a single item from each domain)
relate to the full Stroke Impact Scale? This is an
important question for researchers who are
considering using the Short Stroke Impact Scale
in future research.

g) What is the effect of fluoxetine on 90-day
home-time, and what is the relationship between
home-time and mRS across countries? Home-
time is a measure of the time spent back at the
person’s home during a predefined period after
a stroke [20].

Trial status
FOCUS recruited its first patient on 10 September 2012
and its last on 31 March 2017 and published its results
in December 2019.
AFFINITY recruited its first patient on 11 January

2013 and its last patient on 30 June 2019.
EFFECTS recruited its first patient on 20 October

2014 and its last patient on 28 June 2019.

Appendix
As stated in the initial statistical analysis plan, we will
show data from all three trials as well as data from
the merged data set. However, the table will be large
and so data from the individual trials may need to be
included in an appendix, and only data from the
merged data set included in the main part of the
paper.
The following table is based on the assumption that all

the data are present; where this is not the case, denomi-
nators will be indicated to provide the reader with a
clear idea of the numbers that each percentage was cal-
culated from.
Note: this table is different from the data dictionary.

The data dictionary is a separate document that is about
40 pages long and lists ~ 500 variables.

Mead et al. Trials          (2020) 21:971 Page 7 of 14



Ta
b
le

1
Ba
se
lin
e
da
ta

co
lle
ct
ed

be
fo
re

ra
nd

om
is
at
io
n
in

th
e
th
re
e
tr
ia
ls

FO
C
U
S
(N
=
31

27
)

A
FF
IN
IT
Y
(N
=
12

80
)

EF
FE

C
TS

(N
=
15

00
)

C
om

b
in
ed

(N
=
59

07
)

Fl
uo

xe
ti
ne

(n
=
15

64
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Se
x

W
om

en
N
(%
)

M
en

N
(%
)

A
ge

A
ge

≤
70

ye
ar
s

N
(%
)

A
ge

>
70

ye
ar
s

N
(%
)

M
ea
n
(s
d)

M
ea
n
(s
d)

Et
hn

ic
ity

A
si
an

N
(%
)

Bl
ac
k

N
(%
)

C
hi
ne

se
N
(%
)

W
hi
te

N
(%
)

O
th
er

N
(%
)

M
ar
ita
lS
ta
tu
s

M
ar
rie
d

N
(%
)

Pa
rt
ne

r
N
(%
)

D
iv
or
ce
r/
se
pa
ra
te
d

N
(%
)

W
id
ow

ed
N
(%
)

Si
ng

le
N
(%
)

O
th
er

N
(%
)

Li
vi
ng

ar
ra
ng

em
en

t
Li
vi
ng

w
ith

so
m
eo

ne
N
(%
)

Li
vi
ng

al
on

e
N
(%
)

Li
vi
ng

in
an

in
st
.

N
(%
)

O
th
er

N
(%
)

Em
pl
oy
m
en

t
FT

N
(%
)

PT
N
(%
)

Re
tir
ed

N
(%
)

U
ne

m
pl
oy
ed

/d
is
ab
le
d

N
(%
)

O
th
er

N
(%
)

In
de

pe
nd

en
t
be

fo
re

st
ro
ke

N
(%
)

Pr
ev
io
us

m
ed

ic
al
hi
st
or
y

C
or
on

ar
y
he

ar
t
di
se
as
e

N
(%
)

Is
ch
ae
m
ic
st
ro
ke
/T
IA

N
(%
)

D
ia
be

te
s

N
(%
)

H
yp
on

at
ra
em

ia
N
(%
)

In
tr
ac
ra
ni
al
bl
ee
d

N
(%
)

U
pp

er
G
Ib

le
ed

N
(%
)

Bo
ne

fra
ct
ur
es

N
(%
)

D
ep

re
ss
io
n

N
(%
)

St
ro
ke

di
ag
no

si
s

N
ot
-s
tr
ok
e

N
(%
)

Mead et al. Trials          (2020) 21:971 Page 8 of 14



Ta
b
le

1
Ba
se
lin
e
da
ta

co
lle
ct
ed

be
fo
re

ra
nd

om
is
at
io
n
in

th
e
th
re
e
tr
ia
ls
(C
on

tin
ue
d)

FO
C
U
S
(N
=
31

27
)

A
FF
IN
IT
Y
(N
=
12

80
)

EF
FE

C
TS

(N
=
15

00
)

C
om

b
in
ed

(N
=
59

07
)

Fl
uo

xe
ti
ne

(n
=
15

64
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Is
ch
ae
m
ic
st
ro
ke

N
(%
)

In
tr
ac
er
eb

ra
lh

ae
m
or
rh
ag
e

N
(%
)

O
C
SP

cl
as
si
fic
at
io
n
of

Is
ch
ae
m
ic
st
ro
ke

To
ta
la
nt
er
io
r
ci
rc
ul
at
io
n
in
fa
rc
t

N
(%
)

Pa
rt
ia
la
nt
er
io
r
ci
rc
ul
at
io
n
in
fa
rc
t

N
(%
)

La
cu
na
r
in
fa
rc
t

N
(%
)

Po
st
er
io
r
ci
rc
ul
at
io
n
in
fa
rc
t

N
(%
)

U
nc
er
ta
in

N
(%
)

C
au
se

of
st
ro
ke
,m

od
ifi
ed

TO
A
ST

cl
as
si
fic
at
io
n

La
rg
e
ar
te
ry

di
se
as
e

N
(%
)

Sm
al
lv
es
se
ld

is
ea
se

N
(%
)

Em
bo

lis
m

fro
m

he
ar
t

N
(%
)

A
no

th
er

ca
us
e

N
(%
)

U
nk
no

w
n/
un

ce
rt
ai
n

N
(%
)

Pr
ed

ic
tiv
e
va
ria
bl
es

A
bl
e
to

w
al
k
at

tim
e
of

ra
nd

om
is
at
io
n

N
(%
)

A
bl
e
to

lif
t
bo

th
ar
m
s
of
fb

ed
N
(%
)

A
bl
e
to

ta
lk
an
d
no

t
co
nf
us
ed

N
(%
)

Pr
ed

ic
te
d
6-
m
on

th
ou

tc
om

e
ba
se
d
on

SS
V

Pr
ob

.o
f
be

in
g
al
iv
e
an
d

in
de

pe
nd

en
t

Q
2(
Q
1,
q3

)

0.
00

to
≤
0.
15

N
(%
)

>
0.
15

to
1.
00

N
(%
)

N
eu
ro
lo
gi
ca
ld

ef
ic
its

N
IH
SS

Q
2(
Q
1,
q3

)

Pr
es
en

ce
of

m
ot
or

de
fic
it

N
(%
)

Pr
es
en

ce
of

ap
ha
si
a

N
(%
)

D
ep

re
ss
io
n
at

ba
se
lin
e

C
ur
re
nt

di
ag
no

si
s
of

de
pr
es
si
on

N
(%
)

Ta
ki
ng

a
no

n-
SS
RI

an
tid

ep
re
ss
an
t

N
(%
)

C
ur
re
nt

m
oo

d
(P
H
Q
-2
)

2
ye
s
re
sp
on

se
s

N
(%
)

1
ye
s
re
sp
on

se
N
(%
)

0
ye
s
re
sp
on

se
s

N
(%
)

D
el
ay

(d
ay
s)
si
nc
e
st
ro
ke

on
se
t

at
ra
nd

om
is
at
io
n

M
ea
n
(s
d)

M
ea
n
(s
d)

2-
8
da
ys

N
(%
)

9-
15

da
ys

N
(%
)

D
et
ai
ls
of

en
ro
lm

en
t

En
ro
lle
d
as

a
ho

sp
ita
li
np

at
ie
nt

N
(%
)

Pa
tie
nt

co
ns
en

te
d

N
(%
)

Pr
ox
y
co
ns
en

te
d

N
(%
)

A
bb

re
vi
at
io
ns
:F
T
fu
ll
tim

e,
G
Ig

as
tr
oi
nt
es
tin

al
,N

IH
SS

N
at
io
na

lI
ns
tit
ut
es

of
H
ea
lth

st
ro
ke

sc
al
e,
O
CS
P
O
xf
or
ds
hi
re

C
om

m
un

ity
St
ro
ke

Pr
oj
ec
t,
PH

Q
-2

Pa
tie

nt
H
ea
lth

Q
ue

st
io
nn

ai
re

2-
ite

m
,P
T
pa

rt
tim

e,
sd

st
an

da
rd

de
vi
at
io
n,

SS
RI

se
le
ct
iv
e

se
ro
to
ni
n
re
up

ta
ke

in
hi
bi
to
r,
SS
V
si
x
si
m
pl
e
va
ria

bl
es
,T
IA

tr
an

si
en

t
is
ch
ae
m
ic
at
ta
ck
,T
O
A
ST

Tr
ia
lo

f
O
RG

10
17

2
in

A
cu
te

St
ro
ke

Tr
ea
tm

en
t

Mead et al. Trials          (2020) 21:971 Page 9 of 14



Ta
b
le

2
O
ut
co
m
e
va
ria
bl
es

in
cl
ud

in
g
ad
ve
rs
e
ev
en

ts
an
d
co
di
ng

at
6
m
on

th
s
(s
am

e
ta
bl
e
fo
r
12

m
on

th
s
w
ith

ou
t
th
e
A
E
se
ct
io
n
on

ce
th
e
12
-m

on
th

da
ta

be
co
m
es

av
ai
la
bl
e

fro
m

al
lt
ria
ls
bu

t
th
is
w
ill
be

a
se
pa
ra
te

pa
pe

r)
FO

C
U
S
(N
=
)

A
FF
IN
IT
Y
(N
=
)

EF
FE

C
TS

(N
=
)

C
om

b
in
ed

(N
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

M
od

ifi
ed

Ra
nk
in

Sc
or
e

0
-
N
o
Sy
m
pt
om

s
N
(%
)

1
N
(%
)

2
N
(%
)

3
N
(%
)

4
N
(%
)

5
N
(%
)

6
–
D
ea
d

N
(%
)

St
ro
ke

Im
pa
ct

Sc
al
e
(S
IS
)

St
re
ng

th
Q
2(
Q
1,
q3

)

H
an
d
ab
ili
ty

Q
2(
Q
1,
q3

)

M
ob

ili
ty

Q
2(
Q
1,
q3

)

M
ot
or

Q
2(
Q
1,
q3

)

D
ai
ly
ac
tiv
iti
es

Q
2(
Q
1,
q3

)

Ph
ys
ic
al
fu
nc
tio

n
Q
2(
Q
1,
q3

)

M
em

or
y

Q
2(
Q
1,
q3

)

C
om

m
un

ic
at
io
n

Q
2(
Q
1,
q3

)

Em
ot
io
n

Q
2(
Q
1,
q3

)

Pa
rt
ic
ip
at
io
n

Q
2(
Q
1,
q3

)

Re
co
ve
r
(V
A
S)

Q
2(
Q
1,
q3

)

M
ot
or

sc
or
e
de

riv
ed

fro
m

th
re
e
do

m
ai
ns

(a
rm

,h
an
d,

le
g
an
d
fo
ot

st
re
ng

th
;h

an
d

fu
nc
tio

n
an
d
m
ob

ili
ty
)

Q
2(
Q
1,
q3

)

Ph
ys
ic
al
fu
nc
tio

n
sc
or
e
de

riv
ed

fro
m

fo
ur

do
m
ai
ns

(a
rm

,h
an
d,

le
g
an
d
fo
ot

st
re
ng

th
;

ha
nd

fu
nc
tio

n;
m
ob

ili
ty
;D

ai
ly
ac
tiv
iti
es
)

Q
2(
Q
1,
q3

)

Vi
ta
lit
y

Q
2(
Q
1,
q3

)

M
oo

d
M
H
Ii
n
FO

C
U
S
an
d
EF
FE
C
TS

PH
Q
-9

in
A
FF
IN
IT
Y

M
A
D
RS

in
EF
FE
C
TS

Q
2(
Q
1,
q3

)

EQ
5D

-5
L

Q
2(
Q
1,
q3

)

A
dv
er
se

ev
en

ts
A
ny

st
ro
ke

N
(%
)

A
ll
th
ro
m
bo

tic
ev
en

ts
N
(%
)

Is
ch
ae
m
ic
st
ro
ke

N
(%
)

O
th
er

th
ro
m
bo

tic
ev
en

ts
N
(%
)

A
cu
te

co
ro
na
ry

ev
en

ts
N
(%
)

A
ll
bl
ee
di
ng

ev
en

ts
N
(%
)

Mead et al. Trials          (2020) 21:971 Page 10 of 14



Ta
b
le

2
O
ut
co
m
e
va
ria
bl
es

in
cl
ud

in
g
ad
ve
rs
e
ev
en

ts
an
d
co
di
ng

at
6
m
on

th
s
(s
am

e
ta
bl
e
fo
r
12

m
on

th
s
w
ith

ou
t
th
e
A
E
se
ct
io
n
on

ce
th
e
12
-m

on
th

da
ta

be
co
m
es

av
ai
la
bl
e

fro
m

al
lt
ria
ls
bu

t
th
is
w
ill
be

a
se
pa
ra
te

pa
pe

r)
(C
on

tin
ue
d)

FO
C
U
S
(N
=
)

A
FF
IN
IT
Y
(N
=
)

EF
FE

C
TS

(N
=
)

C
om

b
in
ed

(N
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

A
ll

(n
=
)

H
ae
m
or
rh
ag
ic
st
ro
ke

N
(%
)

U
pp

er
G
Ib

le
ed

N
(%
)

O
th
er

m
aj
or

bl
ee
ds

N
(%
)

Ep
ile
pt
ic
se
iz
ur
es

N
(%
)

Fa
ll
w
ith

in
ju
ry

N
(%
)

Fr
ac
tu
re
d
bo

ne
N
(%
)

H
yp
on

at
ra
em

ia
N
(%
)

H
yp
er
gl
yc
ae
m
ia

N
(%
)

Sy
m
pt
om

at
ic
hy
po

gl
yc
ae
m
ia

N
(%
)

N
ew

de
pr
es
si
on

N
(%
)

N
ew

an
tid

ep
re
ss
an

t
N
(%
)

A
tt
em

pt
ed

or
ac
tu
al
su
ic
id
e

N
(%
)

Li
vi
ng

ci
rc
um

st
an
ce
s

O
w
n
ho

m
e

N
(%
)

Re
la
tiv
es

N
(%
)

C
ar
e/
nu

rs
in
g
ho

m
e

N
(%
)

Lo
ng

te
rm

N
H
S

N
(%
)

In
ho

sp
ita
l

N
(%
)

O
th
er

N
(%
)

A
bb

re
vi
at
io
ns
:E
Q
5D

-5
L
Eu

ro
Q
ol

5
di
m
en

si
on

qu
es
tio

nn
ai
re
—

fiv
e
le
ve
l,
G
Ig

as
tr
oi
nt
es
tin

al
,M

A
D
RS

M
on

tg
om

er
y-
Å
sb
er
g
D
ep

re
ss
io
n
Ra

tin
g
Sc
al
e,

M
H
IM

en
ta
lH

ea
lth

In
ve
nt
or
y,
N
H
S
N
at
io
na

lH
ea
lth

Se
rv
ic
e,

PH
Q
-9

Pa
tie

nt
H
ea
lth

Q
ue

st
io
nn

ai
re

9-
ite

m
,V

A
S
vi
su
al

an
al
og

ue
sc
al
e

Pl
ot

si
m
ila
r
to

th
is
w
ith

al
lt
ria

ls
an

d
an

ov
er
al
le

ff
ec
t
(o
ne

-s
ta
ge

IP
D
M
)

Mead et al. Trials          (2020) 21:971 Page 11 of 14



Ta
b
le

3
Su
bg

ro
up

an
al
ys
es

of
th
e
in
di
vi
du

al
tr
ia
ls
an
d
co
m
bi
ne

d
da
ta

se
t
(o
ne

-s
ta
ge

IP
D
M
M
)

FO
C
U
S

A
FF
IN
IT
Y

EF
FE

C
TS

C
om

b
in
ed

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

C
O
R

(9
5%

C
I)

p
-v
al
ue

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

C
O
R

(9
5%

C
I)

p
-v
al
ue

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

C
O
R

(9
5%

C
I)

p
-v
al
ue

Fl
uo

xe
ti
ne

(n
=
)

Pl
ac
eb

o
(n
=
)

C
O
R

(9
5%

C
I)

p
-v
al
ue

Pr
ob

ab
ili
ty

of
be

in
g
al
iv
e
an
d
in
de

pe
nd

en
t

at
6
m
on

th
s
us
in
g
SS
V

0
to

≤
0∙
15

0.
15
-1
.0
0

D
el
ay

fro
m

on
se
t
to

ra
nd

om
is
at
io
n

2-
8
da
ys

9-
15

da
ys

M
ot
or

de
fic
it

N
o

Ye
s

A
ph

as
ia

N
o

Ye
s

St
ro
ke

ty
pe

H
ae
m
or
rh
ag
ic

Is
ch
ae
m
ic

A
ge

gr
ou

p
≤
70

ye
ar
s
ol
d

>
70

ye
ar
s
ol
d

W
ho

ga
ve

co
ns
en

t
Pr
ox
y

Pa
tie
nt

In
ab
ili
ty

to
as
se
ss

m
oo

d
N
o

Ye
s

Ba
se
lin
e
de

pr
es
si
on

N
o

Ye
s

C
ou

nt
ry

U
K

Vi
et
na
m

N
ew

Ze
al
an
d

A
us
tr
al
ia

Sw
ed

en

Et
hn

ic
ity

A
si
an

Bl
ac
k

C
hi
ne

se

W
hi
te

O
th
er

Tr
ia
l

FO
C
U
S

A
FF
IN
IT
Y

EF
FE
C
TS

A
bb

re
vi
at
io
ns
:C

Ic
on

fid
en

ce
in
te
rv
al
,C

O
R
co
m
m
on

od
ds

ra
tio

,S
SV

si
x
si
m
pl
e
va
ria

bl
es

Mead et al. Trials          (2020) 21:971 Page 12 of 14



Abbreviations
AFFINITY: Assessment oF FluoxetINe In sTroke recoverY; CI: Confidence
interval; COR: Common odds ratio; EFFECTS: Efficacy oF Fluoxetine—a
randomisEd Controlled Trial in Stroke; EQ5D-5L: EuroQol 5 dimension
questionnaire—five level; FOCUS: Fluoxetine Or Control Under Supervision;
GI: Gastrointestinal; IPDM: Individual patient data meta-analysis; MADR
S: Montgomery-Åsberg Depression Rating Scale; MHI5: Mental Health
Inventory 5 questions; MoCA: Montreal Cognitive Assessment; mRS: Modified
Rankin scale questionnaire; NIHSS: National Institutes of Health stroke scale;
OCSP: Oxfordshire Community Stroke Project; PHQ: Patient Health
Questionnaire; RR: Relative risk; SF36: 36-Item Short Form Health Survey;
SIS: Stroke Impact Scale; SMD: Standardised mean difference; SSRI: Selective
serotonin reuptake inhibitor; SSV: Six simple variables; TICSm: Modified
Telephone Interview for Cognitive Status; TOAST: Trial of ORG 10172 in Acute
Stroke Treatment; UK: United Kingdom

Acknowledgements
We acknowledge Dr. Veronica Murray who was instrumental in designing
and obtaining funding for EFFECTS and who sadly died in December 2014
as EFFECTS commenced. We are most grateful to the patients and their
families for agreeing to participate, to our service users for providing advice
and guidance on the study protocol, to the Dundee Speakeasy group for
designing easy access patient information materials for FOCUS, to the sites
who participated by recruiting patients, to all the members of our
collaborative groups and to the Data Monitoring Committees.

Authors’ contributions
GM drafted the paper with contributions from all authors. All authors
approved the final version.

Funding
The start-up phase of FOCUS was funded by the UK Stroke Association (TSA
2011101), and the main phase is funded by the NIHR Health Technology
Assessment Programme (project number 13/04/30). The views and opinions
expressed herein are those of the authors and do not necessarily reflect
those of the NIHR Health Technology Assessment Programme. The start-up
phase of AFFINITY was funded by a National Health and Medical Research
Council Program Grant (Application ID: APP1013612) and a University of
Sydney bridging support grant. The main phase of AFFINITY is funded by a
National Health and Medical Research Council Project Grant (APP1059094),
Australia. The views and opinions expressed herein are those of the authors
and do not necessarily reflect those of the NHMRC. During the completion
of this work, Maree L. Hackett was in receipt of a National Heart Foundation
Future Leader Fellowship 100034. EFFECTS has received funding from the
Swedish Research Council (registration number 2014-07072), the Swedish
Heart-Lung Foundation (application numbers 2013-0496 and 2016-0245), the
Swedish Brain Foundation (application number FO2017-0115), the Swedish
Society of Medicine (Id 692921), King Gustav V and Queen Victoria’s Foundation of
Freemasons (year 2014) and the Swedish Stroke Association (STROKE-
Riksförbundet) (years 2012, 2013 and 2019).

Availability of data and materials
The data sets generated and/or analysed during the current study are not
currently publicly available because we wish to perform and publish our
own analyses initially but may be available in due course from the
corresponding author on reasonable request.
The EFFECTS data sets used can be made available by EL on reasonable
request. However, according to the Swedish Secrecy Act 24:8, an interested
researcher first must apply and receive approval from the Swedish Ethical
Review Authority. Written proposals will be assessed by the EFFECTS steering
committee and a decision made about the appropriateness of the use of data.
A data sharing agreement will be put in place before any data are shared.

Ethics approval and consent to participate
Each trial has received approval for its protocol and trial materials from the
relevant local ethics committees and regulatory authorities in their respective
countries (FOCUS: Scotland A Research Ethics Committee (for UK) Ref 11/SS/
0100 (21 December 2011); AFFINITY: Western Australia, Royal Perth Hospital
Human Research Ethics Committee Ref 2011-131 (24/02/2012); St John of
God Healthcare HREC for St John of God Hospital Midland, Western Australia
Ref 894 (16 February 2016); New South Wales, Victoria and Queensland,

Western Sydney Local Health District Ref HREC/13/WMEAD/165 (30 April 2013);
South Adelaide Clinical HREC Ref 275.14 -HREC/14/SAC/284 (01 September
2014); The Alfred HREC for Caulfield Hospital Victoria Ref 248/16 (19 August
2016); Calvary Health Care Bruce HREC Ref 29-2014 (07 April 2015); New
Zealand, Central Health and Disability Ethics Committee Ref 14/CEN/39
(17 April 2014); EFFECTS: Stockholm Ethics Committee Ref 2013/1265-31/
2 (30 September 2013)).

Consent for publication
Not applicable

Competing interests
None of the authors declares any financial competing interests relating to
this research other than the chief investigators of these three trials having
received grant funding to support the trials (see Funding). None of the
authors has any non-financial competing interests.

Author details
1Usher Institute, University of Edinburgh, , Room S1642, Royal Infirmary, Little
France Crescent, Edinburgh EH16 4SA, UK. 2Welcome Trust Clinical Research
Facility, Western General Hospital, Crewe Road, Edinburgh EH4 2XU, UK. 3The
George Institute for Global Health, University of Sydney, Sydney, NSW,
Australia. 4Center for Safety Research, KTH Royal Institute of Technology,
Stockholm, Sweden. 5Department of Neuroscience, Neurology, Uppsala
University, Uppsala, Sweden. 6University of Edinburgh, Level 2, NINE
Edinburgh BioQuarter, 9 Little France Road, Edinburgh EH16 4UX, UK.
7Medical School, Faculty of Health and Medical Sciences, The University of
Western Australia, Crawley, WA, Australia. 8Health Research Institute,
University of Limerick, Limerick, Ireland. 9Centre for Clinical Brain Sciences,
University of Edinburgh, Chancellor’s Building, Little France Crescent,
Edinburgh EH16 4SA, UK.

Received: 15 July 2020 Accepted: 4 November 2020

References
1. Johnson W, Onuma O, Owolabi M, Sachdev S. Stroke: a global response is

needed. Bull World Health Organ. 2016;94:634–634A.
2. GBD 2015 Disease and Injury Incidence and Prevalence Collaborators.

Global, regional, and national incidence, prevalence, and years lived with
disability for 310 diseases and injuries, 1990–2015: a systematic analysis for
the Global Burden of Disease Study 2015. Lancet. 2016;388:1545–602.

3. Chollet F, Tardy J, Albucher J-F, Thalamas E, Berard E, Lamy C, et al.
Fluoxetine for motor recovery after acute ischaemic stroke (FLAME): a
randomised placebo-controlled trial. Lancet Neurol. 2011;10:123–30.

4. Mead G, Hackett ML, Lundstrom E, Murray V, Hankey GJ, Dennis M. The
FOCUS, AFFINITY and EFFECTS trials studying the effect(s) of fluoxetine in
patients with a recent stroke: a study protocol for three multicentre
randomised controlled trials. Trials. 2015;16(1):369.

5. FOCUS trial collaboration. Effects of fluoxetine on functional outcomes after
acute stroke (FOCUS): a pragmatic, double-blind, randomised, controlled
trial. Lancet. 2019;393:265–74.

6. AFFINITY trial collaboration. Safety and efficacy of fluoxetine on functional
outcome after acute stroke (AFFINITY): a randomised, double-blind, placebo-
controlled trial. Lancet Neurol. 2020;19:651–60.

7. EFFECTS trial collaboration. Safety and efficacy of fluoxetine on functional
recovery after acute stroke (EFFECTS): a randomised, double-blind, placebo-
controlled trial. Lancet Neurol. 2020;19:661–9.

8. Mead GE, Hsieh CF, Lee R, Kutlubaev MA, Claxton A, Hankey GJ, Hackett ML.
Selective serotonin reuptake inhibitors (SSRIs) for stroke recovery. Cochrane
Database Syst Rev. 2012;11:CD009286. https://doi.org/10.1002/14651858.
CD009286.pub2.

9. Marquez-Romero JM, Arauz A, Ruiz-Sandoval JL, Cruz-Estrada Ede L, Huerta-
Franco MR, Aguayo-Leytte G, Ruiz-Franco A, Silos H. Fluoxetine for motor
recovery after acute intracerebral hemorrhage (FMRICH): study protocol for
a randomized, double-blind, placebo-controlled, multicenter trial. Trials.
2013;14:77. https://doi.org/10.1186/1745-6215-14-77.

10. Mead GE, Legg L, Tilney R, Hsieh CF, Wu S, Lundström E, Rudbert AS,
Kutlubaev M, Dennis MS, Soleimani B, Barugh A, Hackett ML, Hankey GJ.
Fluoxetine for stroke recovery: meta-analysis of randomised controlled trials.
Int J Stroke. 2019. https://doi.org/10.1177/1747493019879655.

Mead et al. Trials          (2020) 21:971 Page 13 of 14

https://doi.org/10.1002/14651858.CD009286.pub2
https://doi.org/10.1002/14651858.CD009286.pub2
https://doi.org/10.1186/1745-6215-14-77
https://doi.org/10.1177/1747493019879655


11. Legg LA, Tilney R, Hsieh CF, Wu S, Lundström E, Rudberg AS, Kutlubaev MA,
Dennis M, Soleimani B, Barugh A, Hackett ML, Hankey GJ, Mead GE.
Selective serotonin reuptake inhibitors (SSRIs) for stroke recovery. Cochrane
Database Syst Rev. 2019;(Issue 11):CD009286. https://doi.org/10.1002/
14651858.CD009286.pub3.

12. Riley RD, Lambert PC, Abo-Zaid G. Meta-analysis of individual participant
data: rationale, conduct, and reporting. BMJ. 2010;340:c221. https://doi.org/
10.1136/bmj.c221.

13. Graham C, Lewis S, Forbes J, Mead G, Hackett ML, Hankey GJ, Gommans J,
Nguyen HT, Lundström E, Isaksson E, Näsman P, Rudberg AS, Dennis M. The
FOCUS, AFFINITY and EFFECTS trials studying the effect(s) of fluoxetine in
patients with a recent stroke: statistical and health economic analysis plan
for the trials and for the individual patient data meta-analysis. Trials. 2017;
18(1):627. https://doi.org/10.1186/s13063-017-2385-6.

14. Athey S, Imbens G. Recursive partitioning for heterogeneous causal effects.
Proc Natl Acad Sci U S A. 2016;113(27):7353–60.

15. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, Cates CJ,
Cheng H-Y, Corbett MS, Eldridge SM, Hernán MA, Hopewell S, Hróbjartsson
A, Junqueira DR, Jüni P, Kirkham JJ, Lasserson T, Li T, McAleenan A, Reeves
BC, Shepperd S, Shrier I, Stewart LA, Tilling K, White IR, Whiting PF, Higgins
JPT. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366:l4898.

16. Tierney JF, Vale C, Riley R, Catrin TS, Stewart L, Clarke M, Rovers M. Individual
participant data (IPDM) meta-analyses of randomised controlled trials:
guidance on their use. PLoS Med. 2015;12(7):e1001855.

17. Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should
multiple imputation be used for handling missing data in randomised
clinical trials – a practical guide with flowcharts. BMC Med Res Methodol.
2017;17(162). https://doi.org/10.1186/s12874-017-0442-1.

18. Guyatt GH, Oxman AD, Vist G, Kunz R, Brozek J, Alonso-Coello P, et al.
GRADE guidelines: 4. Rating the quality of evidence—study limitations (risk
of bias). J Clin Epidemiol. 2011;64(4):407–15.

19. Stewart LA, Clarke M, Rovers M, Riley RD, Simmonds M, Stewart G, et al.
Preferred reporting items for a systematic review and meta-analysis of
individual participant data: the PRISMA-IPDM statement. JAMA. 2015;313(16):
1657–65. https://doi.org/10.1001/jama.2015.3656.

20. McDermid I, Barber M, Dennis M, Langhorne P, Macleod MJ, McAlpine CH,
Quinn TJ. Home-time is a feasible and valid stroke outcome measure in
national datasets originally. Stroke. 2019;50:1282–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Mead et al. Trials          (2020) 21:971 Page 14 of 14

https://doi.org/10.1002/14651858.CD009286.pub3
https://doi.org/10.1002/14651858.CD009286.pub3
https://doi.org/10.1136/bmj.c221
https://doi.org/10.1136/bmj.c221
https://doi.org/10.1186/s13063-017-2385-6
https://doi.org/10.1186/s12874-017-0442-1
https://doi.org/10.1001/jama.2015.3656

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Burden of stroke
	Fluoxetine and stroke recovery
	Pre-planned individual patient data meta-analysis of FOCUS, AFFINITY and EFFECTS

	Aim
	Objectives
	Primary objective
	Data-driven exploratory analyses
	Resource use and cost-effectiveness: future analyses


	Patient eligibility criteria for inclusion in the IPDM
	Studies to be included in the IPDM
	Data collection process
	Data items
	Data dictionary
	Transfer of data from AFFINITY and EFFECTS to the FOCUS statistician
	Merging the trial data sets

	Tables of results for IPDM
	Risk of bias assessment in individual studies
	Specification of outcomes and effect measures
	Synthesis methods
	Descriptive analyses of the three trials (Table 1 in the Appendix)
	IPDM
	One-stage approach
	Two-stage approach


	How missing data within the IPDM will be dealt with
	Primary analysis
	Secondary analyses
	Secondary outcomes
	Subgroup analyses
	Sensitivity analyses

	Data-driven (additional) analyses

	Risk of bias across studies
	Reporting of results
	Discussion of IPDM
	Further possible analyses of the combined data set
	Trial status
	Appendix
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

